W HEN INDIVIDUALS with significant rheumatic mitral stenosis are studied by means of right and left heart catheterization, they show certain abnormalities of cardiovascular dynamics. At rest these patients usually demonstrate elevation of the left atrial, pulmonary wedge and pulmonary artery pressures, or, more frequently, a low cardiac index and normal or increased pulmonary arteriolar resistance.' With exercise, these vascular pressures increase further, and cardiac output becomes subnormal for the level of activity. 2 Of 84 patients with predominant rheumatic mitral stenosis studied in this laboratory 11 showed hemodynamic findings which, though abnormal, differed from the usual patterns just described. Surprisingly, there was little, if any, clinical evidence suggesting an aberrant pattern. The purpose of this report is to present data from these patients and to consider the possible mechanism for these somewhat unusual responses.
Material and Methods
The histories, pertinent physical findings, electrocardiographic, and roentgenologic data are summarized in tables 1 and 2. Each patient underwent mitral commissurotomy. At operation the surgeon reported significant stenosis of the mitral valve in each case. The mitral valve orifices were described as being completely occluded by the tip of the index finger or measuring less than 1 cm.2 in greatest diameter. No significant degree of mitral incompetence was suspected or found. Postoperatively, all patients have claimed significant relief from symptoms.
Hemodynamic studies were made in the morning with the patient supine and fasting. Each patient From sures and low cardiac and stroke indices at rest. The patients of group B had elevation of pulmonary wedge and pulmonary artery pressures and normal cardiac and stroke indices at rest and during exercise.
The four patients in the first category, in addition, showed abnormally wide resting arteriovenous oxygen differences although the resting minute oxygen uptake was normal The chest x-rays and electrocardiograms shown in figures 2 and 3 are representative of patients of the two groups. Figure 2 , obtained from M.J. of group A, shows the typical x-ray findings of pure mitral stenosis with no suggestion of ventricular enlargement. The accompanying electrocardiogram has the expected P-wave abnormalities. Figure 3 is from B.H. of group B. With the possible exception of a more prominent main pulmonary artery segment, both the x-ray and the electrocardiogram closely resemble those in figure 2. Despite nearly identical x-ray and electrocardiographic findings, as well as a similar de- Figure 2 Posteroanterior chest x-ray and 12-lead (plus ensiform) electrocardiogram frowm platienrt M.J. of group A. Straightening of the heart border is seen but there is no increase in heart size. Except for P-ware abnormalities, the elect roca rdiwyo)aint is withbin ii o mini limits.
gree of anatomic mitral valve obstruction, the hemodynamic patterns were widely different (table 3) . Although the two groups showed no recognizable difference in physical findings, electrocardiograms, or x-rays, the first group (low output, normal pressures) did not have paroxysmal nocturnal dyspnea or pulmonary edema (tables 1 and 2 restiing pulmonary wedge and pulmonary artery pressures in the presence of low cardiac outputs has been noted. Indeed, Ravin and co-workers11 suggested that such persons may compensate for their lesion by lowering blood flow rather than by elevation of pressures.
The response of the pulmonary arteriolar Circulation, Volume XXIV, October 1961 resistance to the increase of blood flow associated with exercise was also distinctly abnormal in group A. If the geometry of the pulmonary vascular bed is constant, a slight increase in the transmural distending pressure (left atrial, pulmonary wedge, and pulmonary artery) should result in a decrease in 
